The inflow of somatosensory information to the cerebral cortex is modified before and during active movement in animals. This phenomenon has been termed 'gating' and occurs at several levels of the sensory pathway. We studied somatosensory evoked potentials (SEPs) to stimulation of the median nerve at the wrist during voluntary movement of the ipsilateral thumb in man. Results indicate that SEPs are attenuated shortly after a command to move (approximately 100 ms before the onset of the electromyogram (EMG)), become maximally attenuated with maximum EMG and return to normal size when movement is finished.
The inflow of somatosensory information to the cerebral cortex is modified during active movements in man and animals4,12. This phenomenon has been termed 'gating' and experiments in animals suggest that transmission of sensory information is affected at several levels of the sensory pathway (i.e. dorsal columns nuclei, medial lemniscus, thalamus)5,a0,14 both during and even before the initiation of movement 5. We have studied electrical activity of the somatosensory pathway in man using scalp electrodes (short latency somatosensory evoked potentials, SEPs) to stimulation of a mixed nerve of the hand during voluntary movement of the ipsilateral thumb. The results indicate that SEPs are attenuated shortly after a command to move (approximately 100 ms before the onset of the electromyogram (EMG)), become maximally attenuated when the EMG becomes maximal and return to normal size when the movement is finished.
Subjects were 3 healthy students aged 15, 18 and 19 years who were comfortably seated in a sound attenuating chamber. Stimuli. Percutaneous electrical stimuli were delivered to the left median nerve at the wrist. The intensity was adjusted to just elicit a visible twitch of muscles in the thenar eminence without causing pain. The number of stimuli delivered during control and movement conditions was that necessary to evoke short latency SEPs having a 20% or less amplitude difference on repeated control measures in the same subject during the same session. From 400 to 1400 stimuli were delivered depending on the relationship of the amplitude of the SEPs to the background electroencephalogram (EEG) (i.e. signal/ noise ratio). Recording procedures. The SEPs were recorded with scalp electrodes over the contralateral postcentral site (3 cm behind the vertex Cz and 7 cm from the midline) referenced to the contralateral earlobe. Electrode impedances were below 5 k~2. Electrical activity was amplified (5 x 105) using a bandpass of 30-3000 Hz and SEPs were averaged over a 51-ms time period (dwell time of 0.1 ms): The EMG was recorded from the thenar muscles, amplified and full wave rectified. Experimental plan. Low intensity auditory clicks (10-25 dB sensation level), generated by passing 100-kts pulses through earphones, were the signal to move the left thumb. The clicks were delivered every 3 s. The mean latency of EMG movement-related onset was 193.8 + 42.0 ms (223.6 + 64.0 ms, 144.8 _+ 36.7 ms and 213.0 + 72.7 ms in the 3 subjects tested). Median nerve stimuli were delivered at different times after the clicks: 0 (simultaneous), 10, 20, 50, 70, 90, 100, 200, 300,400 and 780 
